Increased intracellular cyclic AMP differentially modulates nerve growth factor induction of three neuronal recognition molecules involved in neurite outgrowth.
The relative expression of the immunoglobulin superfamily members Thy-1 and L1 and the neural cell adhesion molecule (N-CAM) in PC12 cells grown in the presence of nerve growth factor (NGF), cholera toxin, or both has been quantified. Whereas NGF treatment induced increases in the cell surface expression of all three glycoproteins, treatment with cholera toxin resulted in the specific induction of L1. During the first few days of culture, cholera toxin acted synergistically with NGF to promote increases in neuritic outgrowth and the synthesis and cell surface accumulation of the 140- and 180-kilodalton subunits of N-CAM. In contrast, over the same period of culture, cholera toxin inhibited the NGF induction of Thy-1 and L1. Over longer periods of culture (3-5 days), cholera toxin inhibited the NGF induction of N-CAM and neurite outgrowth. A similar pattern of synergistic and inhibitory responses was observed when differentiation was induced by fibroblast growth factor (FGF) rather than NGF or when cholera toxin was replaced with forskolin. These data suggest that intracellular cyclic AMP can differentially modulate cell surface glycoprotein expression induced by either NGF or FGF. Of the three cell surface glycoproteins we have studied, temporal changes in N-CAM expression correlate best with the morphological differentiation status of PC12 cells.